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(57) Abstract 



A biopsy needle for sampling bone marrow tissue, comprising: a handle (2); and tissue sampling means (3) comprising a sampling 
tube with a bore (1) therein to receive a tissue sample, the outer surface of the sampling tube having an abrading formation (11) extending 
in an axial direction along the tube, for abrading the sampled tissue, to pennit the cannula tip to be laterally displaced whilst the tube is 
inserted into the bone marrow tissue. A biopsy needle for sampling bone marrow tissue, comprising: a handle (2); tissue sampling means 
(3) comprising a sampling tube with a bore therein to receive a tissue sample; and coupling means (20), separable from the needle, for 
coupling the needle to a rotary motor drive, whereby the needle is adaptable to both manual insertion and motor-assisted insertion. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdonn 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Heizegovtna 


GE 


Georgia 


MD 


Republic of Moldova 


TC 


Togo 


nn 


Qaibados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


Tlie former Yugoslav 


TM 


Turkmenistan 


BF 


Buikina Paso 


GR 


Gteece 




Repubtic of Macedonia 


TR 


Ttokey 


BG 


Bulgaria 


mj 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


VA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


VG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Reiiublic 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyi^gyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazalcstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Lieditenstein 


SD 


Sudan 






DK 


Denmaik 


LK 


Sri Lanka 


SE 


Sweden 






BE 


Estonia 


LR 


Liberia 


SO 


Singapore 









wo 00/56220 



PCT/GBOO/01003 



1 



Biopsy Needle 



This invention relates to apparatus and methods for sampling substances such as 
tissue, for example bone marrow tissue. More particularly it relates to improved bone 
biopsy needles and their use. 

Tissue sampling is a common and important investigation in medical practice. 
Bone marrow is frequently retrieved for subsequent pathological study. Usually it is 
taken from the pelvic bone at the posterior superior iliac spine or iliac crest. Such a site 
is ideally suited to bone marrow sampling, as in adults there is often 3 to 5 centimetres 
of depth of cancellous bone (containing bone marrow) sandwiched between two 0.5cm 
thick dense cortical walls of bone on the bone surfaces. 

A useful review of bone marrow biopsy needles can be foimd of Chapter 3 of the 
""Manual of Bone Marrow Examination'' by Anwarul Islam (Harwood Academic 
Pittsburg, 1998). 

An early design, reusable needle (US 4,262,676) called a '"Jamshidi" after is 
inventor, is still in use today. It comprises a hollow metal tube or cannula to core out a 
cylindrical section of bone marrow, and a T-shaped handle. The cannula has a lumen 
which accommodates a stylet for initial insertion; the stylet being removed during the 
procedure to allow the harvesting of the bone marrow biopsy sample. The end of the 
stylet may be cut at an angle with the leading edge sufficiently sharp to pierce tissue and 
bone. Using a series of manoeuvres the operator detaches the biopsy specimen and 
withdraws it. The main problem with this design is that it is necessary, at the point of 
needle withdrawal, to forcibly tilt and rotate the needle many times in order to loosen 
the biopsy sample at the tip of the cannula. This may cause distress both to the patient 
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and operator. Sometimes the camiula bends, such is the force that is needed. Often it is 
necessary to make two or three passes to get one good sample. 

Living bone marrow is a very complicated structure in engineering terms. It is 
composed of a semi rigid elastic lattice- work of trabecular bone composed of collagen, 
cartilage, calcium and hydroxyapetite, and the intervening space (80%) is occupied by 
the cellular constituents and fat - a very good lubricant. This means that sample 
retrieval is hampered by the double problem trying to extract tissue from a rigid 
structure with a lubricated cannula. 

In the standard bone marrow procurement protocol, the patient is prepared with a 
suitable local anaesthetic at the appropriate marrow retrieval site. Then a bone marrow 
biopsy needle is inserted, with the stylet in place within the outer cannula, and the 
needle pushed through the outer layers of flesh until the bone is felt at the tip. The 
needle and stylet are then pushed approximately 4-5 millimetres further until the needle 
appears to be solidly within the outer cortical bone. The stylet is then removed from the 
needle, which opens up the core to the now-surrounding marrow tissue, and the needle 
is usually advanced another 1 to 4 centimetres with a twisting motion. 

The cannula may be angled and provided with a sharpened edge to cut and core 
the tissue easily. By advancing the needle with a slight twisting motion, usually with no 
more than quarter or half turns, an appropriate sample is cored from the marrow tissue 
and enters the inner passage of the marrow needle. 

It is at this point that the needle may be inadvertently inserted through the 
cortical bone of the deep surface of the bone and may possibly damage internal organ 
structures. It is a fairly common occurrence that the biopsy cannula penetrates the 
internal surface of the iliac bone, potentially damaging the internal organs of the pelvis 
(although, fortunately, it is rare that patients come to harm when this occurs). 
DiflRculties in gauging the depth of the biopsy can be a problem particularly when the 
patient is overweight. There may be 5-10 cm of subcutaneous fetty tissue to penetrate 
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before the bone surface is reached. A further difficulty arises because fatty tissue is 
variably compressible from patient to patient. 

Once a sample has been cored, the mairow biopsy sample is ready to be removed 
from the patient, and the marrow biopsy sample must therefore be retained within the 
cannula and detached from the bone. If the biopsy becomes dislodged from the needle, 
and falls out of the cannula, the sample is irretrievably lost. The procedure must then be 
repeated from the beginning. 

In order to retain the sample within the needle, the operator must dislodge the tip 
of the sample from the main section of the bone. One technique is for the operator to 
attempt to withdraw the cannula slightly, then tilt or rotate it and then advance the 
cannula again but this commonly fails and frequently causes distress to the patient 
Alternatively the operator may apply suction during the removal of the cannula, but this 
also frequently fails. 

Various modified needles (US 3,605,721, Hallac; Islam; 
US 5,074,31 1, Hasson; US Pat. 5,634,473, Goldenberg) address this difficulty but all 
suffer from a number of disadvantages. Typically these designs involve complicated 
snaring, cutting or bending devices integrated into the tip of the biopsy needle, but none 
of these has become popular - probably because of the complicated mechanics and 
difficulties in manufacture and maintenance. With some there is a high failure rate, and 
often the biopsy sample is damaged or its size is compromised by, the necessary 
incorporation of devices within the cannula lumen to grip the sample at its tip. The 
best known successor to the Jamshidi is the Islam needle, in which the cannula is 
modified by having a sharp mner collar near the tip which grasps the biopsy sample at 
the point of needle withdrawal. A newer disposable needle from Medical Device 
Technologies Inc., which involves the insertion of a second cannula within the primary 
cannula, is also successful at grippmg the sample. However both these devices result in 
narrow, and occasionally damaged biopsy samples. 
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Sometimes when the bone marrow is very soft, as in patients with osteoporosis, 
almost all attempts to procure a biopsy sample will be unsuccessful because the bone 
structure is so fragile. Conversely sometimes the bone structure is very fibrotic/sclerotic 
and it is very difficult to insert the cannula and subsequently to remove the core biopsy. 
This is because the bone marrow itself is reinforced by the surrounding tissue, 
frequently resulting in failure of the procedure. 

As can be seen, the current procedures and instruments are flawed in a number 
of respects. There therefore exists a need for an improved bone manrow biopsy needle. 
Preferably this should ensure reliable retrieval of the sample without compromising the 
size of the sample, and preferably, should reduce the risk of accidentally harming 
internal organs during the biopsy procedure. 

In accordance with the present invention there is therefore provided a biopsy 
needle for sampling bone marrow tissue, comprising; a handle; and tissue sampling 
means comprising a sampling tube with a bore therein to receive a tissue sample, the 
outer surface of the sampling tube having an abrading formation extending in an axial 
direction along the tube, for abrading the sampled tissue, to permit the cannula tip to be 
laterally displaced vMist the tube is inserted into the bone marrow tissue. 

The abrading formation acts somewhat like a saw in that it allows the operator, 
by manipulation of the handle, to cut or abrade away unwanted material to create a small 
cavity in the bone in the vicinity of the sampling tube tip. This allows the sampling tube 
tip to be moved laterally, abrading the surroimding tissue, whilst the biopsy needle is 
inserted in the marrow tissue. When the biopsy needle is inserted into the marrow, a 
core sample is obtained which is attached at its inner most end to the bulk of the 
surrounding tissue. Moving the tip of the sampling tube laterally assists in breaking the 
attachment so that the sample can be readily withdrawn. 
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Preferably the sampling tip or cannula extends through the handle of the biopsy 
needle to simplify manufacture and use. Such a biopsy needle may readily be made 
reusable and simple to operate. 

According to another aspect of the invention there is provided a method of 
sampling a substance using a needle, the needle having a handle and sampling means 
comprising a sampUng tip with a bore therein to receive a sample of the substance, the 
sampling tip having a formation on its outer surface for abrading the substance, the 
method comprising the steps of: 

i) inserting the sampling tip into the substance to be sampled to collect a sample 
within its bore; 

ii) moving the sampling tip such that the substance is abraded to aUow the sampling 
tip to be displaced sufficiently to weaken the connection between the sample and the 
bulk of the substance; and 

iii) withdraw the sampling tip with the sample therein. 

Thus the sample can be effectively detached without the need to compromise the 
sample's diameter. The biopsy needle requires little manipulation to detach the sample, 
thus decreasing patient pain and anxiety, and makes it much easier to reliably obtain a 
biopsy sample. This saves time, effort, money and patient distress. 

hi one embodiment the sampling tip is moved by gently tilting and rotating the 
needle, preferably a number of times. Thus the needle may be tilted by 1 0° to 1 5° such 
that the abrading formation is pressed against the surrounding bone, and then gently 
rotated backwards and forwards by, say, 45^ until the needle feels loose within the 
bone. 



Preferably the abrading formation comprises an abrading edge, for example, the 
edge of a slot cut into the wall of the sampling tube. This facilitates manufacture of the 
needle, reducing its price. For ease of needle manipulation, it is desirable that the 
abradmg formation extends along the outer surface of the sampling tube for at least one 
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or two centiinetres. In one embodiment the abrading edge is ridged to facilitate abrasion 
using a sawing action. 

In one embodiment the slot extends through the full thickness of the cannula 
wall. This allows ingress of fatty marrow tissue debris into the cannula as this is moved 
to abrade the surrounding tissue. It has been found that this helps to hold the biopsy 
specimen within the cannula 

In another embodiment, the abrading formation comprises a plurality of linear 
indentations. This embodiment is preferred to one where the abrading formation 
comprises a slot extending through the fall thickness of the cannula wall for some 
applications, as the sample is enclosed at the sides and because there is less weakening 
of the cannula. The sample is thus better protected and there is also less risk of damage 
when expressing the sample. This is usefal when, for example, sampling the soft bone 
of an elderly patient, when a reduced expression force is desired. This can be traded 
against a slight reduction in grip of the sample within the cannula, according to the 
needs of an application. Usefully the indentations are arranged longitudinally, for better 
cutting, but they can also be spaced circimiferentially aroimd the cannula, for example, 
to reduce the need for an operator to be aware of the orientation of the needle with 
respect to the abrading formation. 

Advantageously farther sample detachment means is provided at the tip of the 
cannula. In a preferred embodiment this comprises, a short, longitudinal recess 
substantially opposite a longer recess of the abrading formation. This short recess, 
which is advantageously provided with a sharpened edge, effectively cuts at the base of 
the biopsy sample as the needle is being manipulated to rub the abrading formation 
against the interior surface of the hole in the bone made by the cannula. Thus the 
cutting action is provided at the same time as the cannula tip is displaced. The recess 
may be readily formed as a cut, at least 1 or 2 mm in length, in the cannula tip wall. The 
presence of the recess tends to snare the end of the biopsy sample at the cannula tip and 
thus also helps retain the sample in the cannula. 
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In Other embodiments, several short recesses or cuts may be provided at the tip 
of the cannula, for example, two to four circumferentially spaced transmural cuts. This 
assists ingress of sampled material and bony debris, improving abrasion and increasing 
adhesion of the sample to the needle at the tip. This is particularly preferable when the 
abrading formation does not extend through the full thickness of the cannula wall, since 
in this arrangement the sample is effectively gripped mainly at the tip. 

Advantageously a biopsy needle can also be coupled to a motor drive. 
According to another aspect of the invention there is therefore provided a biopsy needle 
for sampling bone marrow tissue, comprising; a handle; tissue sampling means 
comprising a sampling tube with a bore therein to receive a tissue sample; and coupling 
means, separable from the needle, for coupling the needle to a rotary motor drive, 
whereby the needle is adaptable to both manual insertion and motor-assisted insertion. 

Occasionally unexpected resistance to the insertion of the bone marrow biopsy 
needle is encountered and therefore the needle is adaptable to both manual and motor 
assisted insertion. Preferably the motor drive coupling means is a detachable accessory 
so that it can be supplied separately, for use as and when required. A cordless electric 
screw driver provides a suitable motor drive. To facilitate the use of such a device in an 
aseptic surgical procedure there is preferably provided an insulating, sterile or 
sterilizable, protective sheath, to substantially enclose the motor drive except for a drive 
shaft, and to allow operation of the motor drive whilst within the sheath. 

According to a further aspect of the invention there is provided a coupling means 
for use with the biopsy needle, comprising a shaft adapted to be received by the 
sampling tube of the biopsy needle, a connecting portion for connecting the motor drive 
and a drive portion to engage with the handle. 

Preferably the biopsy needle incorporates a guard or stop to inhibit over-insertion of the 
cannula into the tissue being sampled. This may comprise an enlargement of the 
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circumference of the needle at the requisite distance, typically between 2 and 3 cm, from 
the cannula tip. The stop should be small enough to be able to penetrate the skin and 
subcutaneous tissue, but should be sufBciently wide to prevent its further insertion into 
the bone, thus limiting the depth to which the canniila penetrates. To assist in 
penetration of the skin, a small skin incision may be made; this also facilitates healing 
with less scar formation. 

The stop may be readily provided by extending the biopsy needle handle along the shaft 
of the needle to the required distance. For simplicity of manufacture the stop is 
preferably moulded, bonded or otherwise formed as one part with the handle (which is 
typically a plastic moulding). In another embodiment the position of the stop on the 
cannula is adjustable. 

These and other aspects of the invention will now be further described, by way 
of example only, with reference to the accompanying figures in which: 

Figures lA to ID, show, respectively, a perspective view from the top of an 
embodiment of a biopsy needle according to the present invention; 
a side view of the biopsy needle with a partially inserted motor drive coupling; a side 
view of the needle with a partially inserted stylet; and a partial side view of the needle 
with the stylet fiilly inserted; 

Figures 2A to 2C show, respectively, a top view of a biopsy needle; a side view 
of a biopsy needle; and a cross-section through the needle of figure 2A along the line I-I; 

Figures 3A and 3B show, cross-sections through a biopsy needle with 
respectively, a motor drive coupling, and with a stylet; 

Figures 4A and 4B show, respectively, a side view and a sectional view of a 
biopsy needle with a motor drive attached; 
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Figures 5 A to 5H show, respectively, a longitudinal section through a first 
embodiment of a cannula tip with a stylet inserted; a perspective view of a first 
embodiment of a cannula with a stylet inserted; a perspective view of a first 
embodiment of a cannula tip; a longitudinal section through a second embodiment of a 
cannula tip; a side view of the second embodiment of the cannula tip; a transverse 
section through the cannula tip of Figure 5D along line M; a perspective view of the 
second embodiment of the cannula tip; and a transverse section through the cannula tip 
of Figure 5D along line II-II. 

Figures 6A to 6F show various perspective views of, respectively, a stylet; a 
pushrod; a motor drive coupling; a motor drive couplmg; a pushrod; and a stylet; 

Figures 7A to 7H show steps in a method of using a biopsy needle; 

Figures 8A to 8C show, respectively, a cut-away view of a biopsy needle; a cut- 
away view of a stylet; and a perspective view of a motor drive coupling. 

Referring to Figures 1 , 2, and 8, these show a biopsy needle in accordance with 
one embodiment of the invention. The biopsy needle has a handle 2 at one end and a 
tissue sampling tube or cannula 3 at the other end. The handle has laterally extending 
wings 7 to assist m inserting the cannula into tissue, particularly bone marrow tissue, 
which is to be sampled. The cannula has a bore or lumen 1 to receive a sample of the 
tissue. This liunen preferably extends fh)m the cannula tip to an opening in the handle, 
as shown in Figure 1 A. This allows a syringe to be attached to the biopsy needle so that 
suction can be applied to the lumen, if required, to assist in retaining a tissue sample in 
the needle. 

The lower portion 8 of the handle extends over a part of the cannula to enlarge 
the diameter of the biopsy needle up to a point 9, which acts as a stop. This stop is 
positioned at distance fi-om the tip of the cannula equal to the desired maximum length 
of bone marrow sample. The stop 9 abuts against the periosteum of the bone being 
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sampled and prevents the cannula from being inserted more than the desired maximum 
length. 

In adults the desired maximum length is usually no more than 3 to 3.5 cm; in a 
paediatric needle the maximum desired lengdi is typically no more than 2 cm. The stop 
position may, if desired, be made adjustable by providing a screvv mechanism on the 
handle. 

The sampling tube 3 need extend only a short distance into handle extension 
portion 8 and the bore in the sample tube need only be long enough to hold the desired 
maximum length of bone marrow sample. However, it is preferable that the sampling 
tube, and the bore therein, extends through the length of the handle (as shown in the 
figures) as is conventional with a cannula. 

Conveniently the handle is formed in two moulded parts which are fitted around 
the cannula and secured to the cannula by friction, bonding or keying means. 
Alternatively the handle may be injection moulded around the cannula, with the cannula 
in place, in a single stage manufacturing process. 

The sampling end of the cannula is provided with an abrading or sawing 
formation 11 and a cutting formation 12. In a preferred embodiment these are both 
longitudinal slots extending &om the cannula tip and cut through the wall of the 
cannula. These are shown in close up in figure 5C. Preferably the operator can 
determine the orientation of formation or slot 1 1 whilst the biopsy needle is in use, for 
example by means of a spot of paint on the handle. 

Refening to Figure 5C, the cannula has a sharpened, bevelled tip 10 to assist in 
inserting biopsy needle and cutting the tissue specimen. In a preferred embodiment, the 
slot 1 1 is between 1.5 and 3 cm long and has a width of between 0.25 mm and 1 mm, 
and preferably of approximately 0.5 mm. Preferably the slot runs perpendicularly from 
the cannula tip in an axial duwtion and at least one end of the slot, where it meets the 
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outer wall of the cannula, has a sharpened edge for abrading the bone marrow. In other 
embodiments, the abrading function of slot 1 1 can be performed by a raised or rigid or 
roughened edge, or series of edges or other abrading surface or shape. In yet another 
embodiment the cannula tip is substantially semi-circular or U-shaped. 

The (or, in altemative embodiments, each) short slot 12 has a length of 
approximately 1 to 2 mm and a similar width to that of the long slot, that is about 0.5 
mm. Again at least one and preferably both outer edges of this slot are sharpened. 
Preferably the short slot 12 is positioned opposite end long slot 1 1 so that when slot 1 1 
is being used to abrade the bone marrow, slot 12 is cutting at the base of the biopsy 
specimen. 

Figures 5D to 5H show a second embodiment of a cannula which, rather than the 
single slot of Figures 5B and 5 C, comprises a plurality of linear, longitudinal 
indentations 1 1 A, and ridges therebetween to abrade the bone marrow. It can be seen 
from Figure 5F that the indentations do not extend through the full thickness of the 
cannula wall. This embodiment also has a plurality of short slots 12 disposed at the 
cannula tip. As illustrated, slots 12 extend substantially the length of a final tapered 
portion 3A of the cannula. 

In some embodiments the cannula does not narrow significantly towards its tip, 
and because there is no internal device for grasping the biopsy sample, the sample can 
occupy substantially the fiiU internal dimensions of the cannula. This maximises the 
specimen size for a given dimension of needle and thus allows smaller needle to be used 
than would otherwise be the case, reducing the pain experienced by the patient. 

In other embodiments there is slight (about 5-10%) narrowing. A slight 
narrowing of the cannula tip helps reduce the expression force needed to dislodge the 
sample and there is therefore potentially less damage to the sample at this time, whilst 
providing only slightly narrower samples. 
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The biopsy needle is provided with a removable stylet 1 3, as shown in figiiie 3B, 
figures 5 A and 5B, figures 6A and 6F and figure 8B. (Figure 1 D shows the head 16 of 
the stylet w4ien inserted in handle 2). The stylet has a shaft which fits within the bore of 
the cannula and a head 16 which sits in a recess 6 in the handle with the top of the head 
flush vwth the handle surface. When the stylet is so inserted a shaipened tip 1 5 of the 
stylet projects slightly fh)m the sharpened tip of the cannula. The stylet obstructs the 
sampling tube bore prior to insertion of the biopsy needle into the sampled tissue and 
assists in the penetration of the hardened outer cortical bone. 

The broad top of head 16 assists the operator in applying axial force on the stylet as the 
needle is being inserted. The head 1 6 is preferably sized to frictionally engage with the 
recess in the handle; it has a hexagonal base 14 which engages with a corresponding 
hexagonal aperture in recess 6. This prevents the stylet from twisting as the needle is 
inserted, which is useful when the stylet tip 15 has a cutting or drilling edge rather than 
a smooth conical shape. 

Also associated with the biopsy needle is a pushrod 22 with a head 23 (see 
figures 2C, 6B and 6E). The pushrod has a shaft which fits slidingly within the cannula 
lumen, and is used to express the biopsy sample from the needle after the needle has 
been removed &om the patient. Alternatively a thin push rod could be inserted into slot 
1 1 from the side of the cannula, although this arrangement is not preferred as it tends to 
damage the sample. 

Optionally the biopsy needle may be provided with a removable motor drive 
coupling 17, as shown in Figures IB, 3A, 4A and 4B, 6C and 6D, 7D and 8C. This 
coupling comprises a shaft which fits within the cannula lumen, a drive portion 19 and a 
connecting portion 20 for connecting a motor drive. In the illustrated embodiment drive 
portion 1 9 is a hexagonal formation which seats in the same hexagonal aperture in 
recess 6 as the stylet. Using a common means for engaging both the stylet and the 
motor drive coupling with the handle simplifies the handle construction. 
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The length of the motor drive coupling shaft is chosen so that when the motor 
drive coupling is fully inserted into the biopsy needle the shaft does not obstruct the 
sample holding-cavity within the cannula. Preferably the length of the shaft is chosen so 
that its end 18 is located approximately at the same position as the stop 9, it thereby 
acting as a fiirther safeguard against excessive penetration of cannula 3 into the bone to 
be sampled. 

The motor drive connecting portion 20 is chosen to suit the motor drive 
employed and, in the illustrated example, comprises a hexagonal stub. The motor drive 
27 may be constructed or adapted specifically to suit its intended purpose, but 
conveniently a suitable motor drive can be provided by an electric screw driver. These 
are generally fully enclosed, battery driven (and hence free of extemal wiring), portable 
and capable of a high torque output An output shaft of the motor drive has a chuck 26, 
advantageously with a guard 2 1 , which holds stub 20 (shown in figure 4B, omitting 
some details). 

The motor drive preferably has an insulated outer casing and is substantially 
enclosed within a transparent rubber or plastic sterile sheath 28, facilitating its use in a 
surgical procedure. In a preferred embodiment the sheath 28 is sized to fit around the 
motor drive and is fastened with draw strings 29 or other fastening means, about the 
drive shaft 26. A sheath made firom thin plastic or rubber does not interfere with 
operation of the motor drive and readily allows operation of its controls. 

In a preferred embodiment the motor drive rotates the whole biopsy needle, that 
is both the cannula and the handle. 

Figure 7 shows steps in the use of the biopsy needle. In figure 7A the cancellous 
bone 34, which contains bone marrow, lies between outer cortical bone 30 and deep 
periosteal surface 35, under sub-cutaneous tissue 32 and the patient's skin 31. It is 
preferable to make an initial incision through the anaesthetized patient's skin and sub- 
cutaneous tissue using a suitable knife or lancet 36. 
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The operator then inserts the biopsy needle, with the stylet in position, through 
the skin and subcutaneous tissue until the cannula penetrates the outer cortical bone 30 
(figure 7B). The stylet is then removed from the centre of the cannula (whilst retaining 
the cannula in position) and then the needle is advanced manually through the 
cancellous bone 34 by applying gentle inward force combined with a backwards and 
forwards rotational movement of the needle (Figure 7C). In about 10% of cases it is 
difficult to manually core the bone and if substantial resistance is encountered, the 
motor drive can be attached as shown in Figure 7D. In all cases, however, it is 
preferable to start coring the bone marrow manually. 

The inward force is released once a core sample of the desired length has been 
obtained, normally when the stop has abutted against the outer cortical bone 30. It is 
then necessary to detach the end of the core sample from the surrounding bone so that 
the sample can be removed. To do this the operator tilts the needle so that the abrading 
formation 1 1 is brought into abrading contact with the cancellous bone 34; typically 
aroimd 10 to 15 degrees tih is necessary. 

The needle is then gently rotated backwards and forwards to abrade the bone on 
one side of the inner surface of the hole created by the cannula. It is continued until the 
needle feels loose within the bone, as shown in Figure 7E. If desired the biopsy needle 
can be rotated through 180^ and the same procedure repeated to abrade the opposite side 
of the hole in the bone (Figure 7F). Whilst the biopsy needle is tilted, at the same time 
at the bone is being abraded by formation 1 1, formation 12 is cutting away at the base of 
the sample. 

In most cases, the resxdt of this procedure is that the sample is freed from its 
attachment to the surrounding bone, allowuag the biopsy needle with the sample to be 
withdrawn as shown in Figure 7G. The biopsy sample 33 can then be expressed from 
inside the cannula using pushrod 22, as shown in Figwe 7H. 
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The abrading motion shown in Figure 7E and 7F creates a fluid filled space 
around the cannula and when the abrading formation 1 1 extends through the thickness 
of the cannula wall, marrow fluid and fatty tissue from the cavity enters the cannula and 
increases the adhesion of the marrow sample within the biopsy needle, increasing the 
likelihood of successfully retrieving a sample. 

No doubt many variations of the invention will occur to the skilled person and it 
should be understood that the invention is not limited to the described embodiments. In 
particular, applications of the needle are not limited to sampling bone marrow tissue. 
For example, embodiments of the present invention are also useful for bone biopsy, and 
for the aspiration of fluid from the bone marrow cavity for diagnostic purposes, and for 
the retrieval of large volumes of fluid for the purpose of bone marrow transplants. 
Further, embodiments of a needle according to the present invention can also be used 
for obtaining a core sample of other solid matter, for example, wood, particularly where 
there is a need for minimal surface damage. 
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CLAIMS: 



1 . A biopsy needle for sampling bone marrow tissue, comprising; 
a handle (2); and 

tissue sampling means (3) comprising a sampling tube with a bore (1) therein to 
receive a tissue sample, 

tiie outer surface of the sampling tube having an abrading formation (1 1) 
extending m an axial direction along the tube, for abrading the sampled tissue, to permit 
tiie sampling tube tip to be laterally displaced whilst the tube is inserted into tiie bone 
marrow tissue. 



2. A biopsy needle as claimed in claim 1 wherein tiie formation comprises an 
abrading edge. 

3. A biopsy needle as claim in claim 1 or 2 wherein the formation extends in an 
axial direction for at least 1 cm from the sampling tube tip. 

4. A biopsy needle as claimed in any one of claims 1 to 3 wherem the abrading 
formation comprises a plurality of linear indentations. 

5. A biopsy needle as claimed in claim 4 wherein the linear indentations are spaced 
circumferentially on the sampling tube. 

6. A biopsy needle as claimed in any preceding claim wherein the formation 
comprises a slot cut into a wall of the sampling tube. 

7. A biopsy needle as claimed in any preceding claim wherein at least part of the 
formation extends through the wall of the sampling tube. 



• 
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8. A biopsy needle as claimed in any preceding claim wherein the tissue sampling 
means further comprises sample detachment means (12) at the tip of the sampling tube 
to assist in detaching the sample from adjoining tissue. 

9. A biopsy needle as claimed in claim 8 wherein the detachment means comprises 
a longitudinal recess cut into or through the sampling tube tip wall. 

10. A biopsy needle as claimed in claim 9 wherein the detachment means comprises 
a plurality of said longitudinal recesses. 

11. A biopsy needle as claimed in claun 8, 9 or 10 wherein at least a part of the 
detachment means is disposed on the sampling tube substantially opposite at least a part 
of the abrading formation. 

1 2. A biopsy needle as claimed in any preceding claim further comprising stop 
means (9) to inhibit over-insertion of the sampling tube into the tissue being sampled. 

13. A biopsy needle as claimed in claim 12 wherein at least a portion of the stop 
means is mtegrally formed with at least a portion of the handle. 

1 4. A biopsy needle as claimed in any preceding claim further comprising a pushrod 
(22) for insertion mto the bore of the cannula to facilitate removal of sampled tissue 
retained in the sampling tube. 

1 5. A biopsy needle as claimed in any preceding claim wherein the sampling tube 
bore extends through the handle. 

16. A biopsy needle as claimed m claim 15 wherein the handle is adapted for 
connection of suction means to the sampling tube bore. 
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1 7. A biopsy needle as claimed in any preceding claim, further comprising a stylet 
(13) adapted to be received by, and held in a substantially fixed rotational relationship 
with, the sampling tube bore, for obstructing the sampling tube bore prior to insertion of 
the biopsy needle into the sampled tissue. 

18. A biopsy needle as claimed in claim 1 7 wherein the stylet has an enlarged 
portion (14) at one end to engage with a corresponding recess in the handle. 

1 9. A biopsy needle as claimed in any one of claims 1 5 to 1 8 further comprising 
coupling means (17) for coupling the needle to a motor drive (27) for rotation of the 
sampling tube. 

20. A biopsy needle as claimed in claim 1 9 wherein the coupling means is separable 
from the needle and comprises a shaft adapted to be received by the sampling tube, a 
connecting portion (20) for connecting the motor drive and a drive portion (1 9) to 
engage with the handle, 

21. A substance sampling needle substantially as hereinbefore described with 
reference to Figures 1-3, 5, 6 and 8. 

22. A biopsy needle for sampling bone marrow tissue, comprising; 
a handle (2); 

tissue samplmg means (3) comprising a sampling tube with a bore (1) therein to 
receive a tissue sample; and 

coupling means (17), separable from the needle, for coupling the needle to a 
rotary motor drive (27), 

whereby the needle is adaptable to both mianual insertion and motor-assisted 
insertion. 
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23. A biopsy needle as claimed in claim 22 wherein an outer surface of the sampling 
tube is in contact with the sampled tissue and wherein the motor drive rotates at least 
said outer surface. 

24. A biopsy needle as claimed in claim 22 or 23 further comprismg stop means (9) 
to inhibit over-insertion of the sampling tube into the sampled tissue. 

25. A biopsy needle as claimed in claim 24 wherein at least a portion of the stop 
means is integrally formed with at least a portion of the handle. 

26. A biopsy needle as claimed in any one of claims 22 to 25 wherein the coupling 
means is separable from the needle and comprises a shaft adapted to be received by the 
sampling tube, a connecting portion (20) for connecting the motor drive and a drive 
portion ( 1 9) to engage with the handle. 

27. A biopsy needle as claimed m any one of claims 22 to 26 further comprising a 
motor drive (27) and an insulating, sterile or sterilizable, protective sheath (28) to 
substantially enclose the motor drive except for a drive shaft, and to allow operation of 
the motor drive whilst within the sheath. 

28. A coupling means for use with the biopsy needle of claim 22, comprising a shaft 
adapted to be received by the sampling tube of the biopsy needle, a connecting portion 
(20) for connecting the motor drive and a drive portion (1 9) to engage with the handle. 

29. A method of sampling a substance using a needle, the needle havmg a handle (2) 
and sampling means (3) comprising a sampling tip with a bore (1) therem to receive a 
sample of the substance, the sampling tip having a formation (1 1) on its outer surface 
for abrading the substance, the method comprising the steps of: 

i) inserting the sampling tip into the substance to be sampled to collect a sample 
within its bore; 
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ii) moving the sampling tip such that the substance is abraded to allow the sampling 
tip to be displaced sufficiently to weaken the connection between the sample and the 
bulk of the substance; and 

iii) withdrawing the sampling tip with the sample therein. 

30. A biopsy needle assembly comprising: 

an elongated tubular cannula (3), having an axially extending lumen (1) 
therethrough and having distal and proximal ends, 

a cannula handle (2) attached to the proximal end of said cannula, said cannula 
handle extending transversely to the axis of said cannula and having a cavity aligned 
with and open to the proximal end of said cannula, 

a distal end of said cannula which is bevelled and sharpened and in free fluid 
commimication with the proximal end, 

a recess (1 1 , 12) or recesses on the outer surface of the said cannula distal end, 

an expansion (9) on the outer surface of the said cannula distal end, 

an orifice m said cannula handle in fluid flow communication with said cannula 
limien, said orifice being coaxial with said cannula lumen, 

a stylet (13) having a knob (14, 16) affixed to its proximal end, said knob sized 
to fit matingly within said orifice, 

an elongated stylet shaft extending firom said knob, slidably received within said 
cannula lumen, 

said stylet having a sharpened distal tip (15) which extends distally fi-om the 
distal end of said carmula, 

said orifice retaining said knob so that force may be rotatably applied around 
either axis of direction of said elongated stylet positioned in said orifice without relative 
rotation between elongated stylet and said elongated cannula, 

a connector attachment (17) havmg a knob (19, 20) affixed to its proximal end, 
said knob being sized to fit matingly within said orifice, 

said connector attachment having a shaft affixed to its proximal end, said knob 
and shaft being sized to fit within said orifice of cannula handle distally and said knob 
sized to fit an electric drill or electric screw driver proximally. 
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said orifice retaining said knob of said connector attachment so that force maybe 
rotatably applied around either axis direction of said elongated connector attachment 
positioned in said orifice without relative rotation between elongated connector 
attachment and aid elongated cannula, 

an electric drill or electric screw driver (27), 

a sheath (28) which is sized to fit around said electric drill or electric screw 

driver, 

said sheath having an opening to receive said electric drill or said electric screw 

driver, 

said openmg having a strap or string to enclose said electric drill or said electric 
screw driver, 

a pushrod (22) having a knob (23) affixed to its proximal end, said knob being 
sized to fit slidably within said orifice, 

an elongated shaft extending fi^om said pushrod knob, slidably received within 
said cannula lumen, 

said pushrod having a blunt distal tip which extends distally fi-om the distal end 
of said cannula. 

31. An assembly according to claim 30 wherein said orifice is contamed in a cannula 
hub moulded to the proximal end of said cannula. 

32. An assembly according to claim 31 wherein said cannula is secured to said 
handle by tight fiictional engagement of said cannula hub in an aperture through the 
distal surface of said cannula handle. 

33. An assembly according to claim 32 wiierein said handle comprises a distal 
component and a proximal component separate fit)m but connected to each other and 
are formed integrally. 



34. An assembly according to claim 33 wherein said proximal portion is formed all 
of one piece comprising two opposed lateral ends forming the proximal part of said 




wo 00/56220 PCT/GBOO/01003 

22 

handle connected by a central portion fitting within said cavity that interconnects said 
lateral ends. 

35. An assembly according to claim 34 wherein said central portion has an aperture 
to receive the cannula hub and proximal extending cavity that are adapted to engage the 
knob of said stylet and knob of said connector attachment. 

36. An assembly according to claim 35 wherein said cannula sharpened distal end is 
modified to have the means to retam the biopsy sample by having a recess (1 1 . 12) or 
recesses formed on its outer surface which may extend through the cannula wall. 

37. An assembly according to claim 36 wherein said recess or recesses have 
sharpened edges to cut away surrounding bone and detach and snare the biopsy sample. 

38. An assembly according to claim 37 wherein said recess or recesses are formed 
by cutting through the cannula distal tip in a linear fashion fi^om the distal end towards 
the proximal end of the caimula. 

39. An assembly according to claim 38 wherein said cannula distal end having an 
expansion on the outer surface along the caimula shaft. 

40. An assembly according to claim 39 wherein said expansion is positioned along 
the shaft to limit the size of the biopsy sample. 

41 . An assembly according to claim 40 wherem said expansion is formed by the 
distal extension of the said caimula handle. 



42. An biopsy needle as in claim 30, fiather comprising means for selectively 
attaching and detaching said connector attachment and said electric drill or said electric 
screw driver. 
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43. An assembly according to claim 42 such that said connector attachment and 
cannula and electric drill are in coaxial alignment when engaged. 

44. An assembly according to claim 43 such that the said connector attachment and 
cannula are rotatably engaged such that operation of the electric drill or screw driver 
results in uniform coaxial rotation of the connector attachment and cannula. 

45. An assembly according to claim 44 such that said connector attachment can be 
easily disassembled fit)m said cannula. 
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